Introduction: The midline thalamic nuclei are an important component of limbic seizures. Although the anatomic connections and excitatory influences of the midline thalamus are well known, its physiological role in limbic seizures is unclear. We examined the role of the midline thalamus on two circuits that are involved in limbic seizures: (a) the subiculum-prefrontal cortex (SB-PFC), and (b) the piriform cortex-entorhinal cortex (PC-EC). Methods: Evoked field potentials for both circuits were obtained in anesthetized rats, and the likely direct monosynaptic and polysynaptic contributions to the responses were identified. Seizures were generated in both circuits by 20 Hz stimulus trains. Once stable seizures and evoked potentials were established, the midline thalamus was inactivated through an injection of the sodium channel blocker tetrodotoxin (TTX), and the effects on the evoked responses and seizures were analyzed. Results: Inactivation of the midline thalamus suppressed seizures in both circuits. Seizure suppression was associated with a significant reduction in the late thalamic component but no significant change in the early direct monosynaptic component. Injections that did not suppress the seizures did not alter the evoked potentials. Conclusions: Suppression of the late thalamic component of the evoked potential at the time of seizure suppression suggests that the thalamus facilitates seizure induction by extending the duration of excitatory drive through a divergent-convergent excitatory amplification system. This work may have broader implications for understanding signaling in the limbic system.
Introduction
The midline thalamic nuclei have been implicated in a number of important functions associated with the limbic system, including learning and memory (Powell and Churchwell, 2002; Mitchell et al., 2007; Cheng et al., 2010) . They have also been shown to be critical in seizure activity in the limbic system (Cassidy and Gale, 1998; Bertram et al., 2001 Bertram et al., , 2008 . These thalamic nuclei, including the mediodorsal nucleus, are well placed to have a major role in many of the limbic system functions as they have extensive, overlapping, reciprocal connections to much of the limbic network (Ray et al., 1992; Van der Werf et al., 2002; Berendse and Groenewegen, 1991; Hoover and Vertes, 2007) . However, the exact role of these connections in either limbic functions or limbic seizures is not known. As limbic functions and limbic seizures must operate within the confines of the same anatomical connections, a clear knowledge of the systemic influence of the midline thalamus on limbic system circuitry is required to understand its importance in either of those processes. Understanding of the influence of the midline thalamus may also add insight into the memory problems observed in temporal lobe epilepsy patients (Glowinski, 1973; Viskontas et al., 2000; Voltzenlogel et al., 2006) .
Because the thalamus receives afferents from many limbic regions, and sends strong, excitatory efferents to many of the same regions, a framework exists for an accessory excitatory pathway through the thalamus, a "divergent-convergent circuit", capable of enhancing the direct region-to-region monosynaptic excitatory connections throughout the limbic network. Two such possible pathways are (a) the subiculum (SB) to the medial prefrontal cortex (PFC), and (b) the piriform cortex (PC) to the entorhinal cortex (EC). In both cases, there is a monosynaptic connection that forms the primary direct path as well as a secondary, disynaptic or polysynaptic connection through the thalamus (Jay and Witter, 1991; Degenetais et al., 2003; Kerr et al., 2007; Van Der Werf et al., 2002) . The pathway through the midline thalamus may provide additional excitatory input that has the potential to amplify the direct monosynaptic signal. In the normal brain, this secondary thalamic influence may assist in 
